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DETAILED ACTION 



Drawings 



1 . The drawings are objected to because each element of each figure is suggested to be 
labeled (see Fig. 1, element 17; Fig. 2, elements 17 and 220; and Fig. 6, elements 660a, 660b, 17, 
and 220). Corrected drawing sheets in compliance with 37 CFR 1 . 121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. The replacement sheet(s) should be labeled "Replacement 
Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct any portion of the 
drawing figures. If the changes are not accepted by the examiner, the applicant will be notified 
and informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 
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Specification 

2. The abstract of the disclosure is objected to because in line 17, "fedback" is suggested to 
be changed to "fed back". Correction is required. See MPEP § 608.01(b). 



Claim Objections 

3 Claims 1 0 and 28 are objected to because of the following informalities: 

a. In claim 10, the phrase "the delay element" is suggested to be changed to "a delay 
element". 

b. In claim 28, the phrase "delaying means" is suggested to be changed to "first 
delaying means". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
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international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes^ of ^this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

5. Claims 1-3, 16, 17, 20, 21, 24-26, and 28-31 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Cochran (U. S. Patent No. 6, 363, 124). 

Regarding claim 1, Cochran discloses a phase noise tracker (Fig. 2), comprising: 
a first rotator (Fig. 2, block 58, column 4, line 54-column 5, line 7) comprising a signal 
input, a phase control input, and an output; 

a feedback loop (Fig. 2, block 56, column 4, line 54-column 5, line 7) comprising an 
input coupled to the output of the first rotator and an output; 

a delay element (Fig. 2, block 82, column 6, line 58-column 7, line 19) comprising an 
input coupled to the signal input of the first rotator and an output; 

a second rotator (Fig. 2, block 84, column 7, lines 7-28) comprising a signal input 
coupled to the output of the delay element, a phase control input, and an output; and 

where the output of the feedback loop is coupled to the phase control input of the first 
rotator and the phase control input of the second rotator (Fig. 2, block 56, column 6, line 15- 
column 7, line 28). 

Regarding claim 2, which inherits the limitations of claim 1, Cochran discloses the 
feedback loop further comprises a phase error detector comprising an input coupled to the output 
of the first rotator and an output (Fig. 2, block 64, column 4, line 54-column 5, line 7). 

Regarding claim 3, which inherits the limitations of claim 2, Cochran discloses the 
feedback loop further comprises a lowpass filter comprising an input coupled to the output of the 
phase error detector and an output coupled to the phase control input of the first rotator and the 
phase control input of the second rotator (Fig. 2, block 68, column 4, line 54-column 5, line 7). 
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Regarding claim 16, Cochran discloses a DTV receiver comprising the phase noise 
tracker of claim 1, (column 3, lines 58-60), wherein a DTV receiver is a digital communications 
receiver. 

Regarding claim 1 7, Cochran discloses a cable modem comprising the phase noise 
tracker of claim 1, (column 3, lines 58-60), wherein a DTV receiver is a digital communications 
receiver. 

Regarding claim 20, Cochran discloses a method of tracking a phase noise of an input 
signal, comprising: 

rotating (Fig. 2, block 58, column 4, line 54-column 5, line 7) the phase of the input 

signal; 

feeding (Fig. 2, block 56, column 4, line 54-column 5, line 7) the phase rotated input 
signal to an input of a feedback loop; 

delaying (Fig. 2, block 82, column 6, line 58-column 7, line 19) the input signal; 

rotating (Fig. 2, block 84, column 7, lines 7-28) the phase of the delayed input signal; and 

controlling (Fig. 2, block 56, column 6, line 15-column 7, line 28) the steps of rotating 
the phase of the input signal and the phase of the delayed input signal using an output of the 
feedback loop. 

Regarding claim 21, which inherits the limitations of claim 20, Cochran further discloses 
transforming an incoming signal into the input signal, wherein the input signal is a complex 
signal comprising an I (in-phase) component and a Q (quadrature) component (Fig. 2, block 44, 
column 4, lines 6-16). 
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Regarding claim 24, Cochran discloses a method of tracking a phase noise of an input 
signal, comprising: 

rotating (Fig. 2, block 58, column 4, line 54-column 5, line 7) the phase of the input 

signal; 

estimating (Fig. 2, block 64, column 4, line 54-column 5, line 7) at least one phase error 
value for the phase rotated input signal; 

feeding (Fig. 2, block 68, column 4, line 54-column 5, line 7) the at least one estimated 

phase error value to an input of a filter; 

delaying (Fig. 2, block 82, column 6, line 58-column 7, line 19) the input signal; 
rotating (Fig. 2, block 84, column 7, lines 7-28) the phase of the delayed input signal; and 
controlling (Fig. 2, block 56, column 6, line 15-column 7, line 28) the steps of rotating 

the phase of the input signal and the phase of the delayed input signal by using an output of the 

filter. 

Regarding claim 25, which inherits the limitations of claim 24, Cochran discloses the 
filter includes a low pass filter (Fig. 2, block 68, column 4, line 54-column 5, line 7), wherein the 
loop filter is a second order low-pass filter (column 6, lines 20-24 and column 8, lines 36-42). 

Regarding claim 26, which inherits the limitations of claim 24, Cochran discloses 
transforming an incoming signal into the input signal, wherein the input signal is a complex 
signal comprising an I (in-phase) component 20 and a Q (quadrature) component (Fig. 2, block 

44, column 4, lines 6-16). 

Regarding claims 28-30, the claimed apparatus includes features corresponding to subject 
matter mentioned in the above rejection of claims 1-3, which is applicable hereto. 
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Regarding claim 31, which inherits the limitations of claim 28, Cochran further discloses 
a transforming means for transforming an incoming signal into the input signal, wherein the 
input signal is a complex signal comprising an I (in-phase) component and a Q (quadrature) 
component (Fig. 2, block 44, column 4, lines 6-16). 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 4, 7, 8, 1 1-13, 18, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cochran (U. S. Patent No. 6, 363, 124). 

Regarding claim 4, which inherits the limitations of claim 3, Cochran does not disclose 

the low-pass filter comprises: 

an adder comprising a first input coupled to the output of the phase error detector, a 

second input, and an output; 

a multiplier comprising an input coupled to the output of the adder and an output, and 
a second delay element comprising an input coupled to the output of the multiplier and an 

output coupled to the second input of the adder. 
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However, it would have been obvious to one skilled in the art at the time the invention 
was made that these components configured in the manner described above create an integrator. 
It is common in the art to refer to an integrator as a low pass filter and vice versa. Thus, it would 
have also been obvious to one skilled in the art at the time the invention was made that since the 
low pass filter of Cochran also comprises of an integrator (Fig. 5, block 96), that claim 4 does 
not constitute patentability. 

Regarding claims 7 and 8, which inherits the limitations of claim 1, Cochran does not 
disclose a Hilbert filter comprising an input and an output coupled to the signal input of the first 
rotator wherein the Hilbert filter transforms an incoming 8-VSB signal at its input into a complex 
signal at its output, the complex signal comprising an I component and a Q component. 

However, Cochran does disclose a mixer (Fig. 2, block 44, column 4, lines 6-16) 
comprising an input and an output coupled to the signal input of the first rotator wherein the 
mixer transforms an incoming RF signal at its input into a complex signal at its output, the 
complex signal comprising an I component and a Q component (I and Q components are the two 
orthogonal components of a signal). VSB signals are a type of RF signal transmitted and 
received by a plurality of communication devices. Therefore, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made that in this instance, the mixer is a 
functional equivalent of the Hilbert filter since it produces the complex signal comprising an I 
component and a Q component from an incoming signal. A Hilbert filter could have been 
implemented in place of the mixer without changing the functionality of the receiver. Thus, 
claims 7 and 8, do not constitute patentability. 
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Regarding claim 11, which inherits the limitations of claim 7, Cochran discloses the 
feedback loop further comprises a phase error detector comprising an input coupled to the output 
of the first rotator and an output (Fig. 2, block 64, column 4, line 54-column 5, line 7). 

Regarding claim 12, which inherits the limitations of claim 11, Cochran discloses the 
feedback loop further comprises a low pass filter comprising an input coupled to the output of 
the phase error detector and an output coupled to the phase control input of the first rotator and 
the phase control input of the second rotator (Fig. 2, block 68, column 4, line 54-column 5, line 

7). 

Regarding claim 13, which inherits the limitations of claim 12, Cochran does not disclose 

the low-pass filter comprises: 

an adder comprising a first input coupled to the output of the phase error detector, a 

second input, and an output; 

a multiplier comprising an input coupled to the output of the adder and an output; and 
a second delay element comprising an input coupled to the output of the multiplier and an 

output coupled to the second input of the adder. 

However, it would have been obvious to one skilled in the art at the time the invention 

was made that these components configured in the manner described above create an integrator. 

It is common in the art to refer to an integrator as a low pass filter and vice versa. Thus, it would 

have also been obvious to one skilled in the art at the time the invention was made that since the 

low pass filter of Cochran also comprises of an integrator (Fig. 5, block 96), that claim 4 does 

not constitute patentability. 
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Regarding claim 18, Cochran discloses a DTV receiver comprising the phase noise 
tracker of claim 7, (column 3, lines 58-60), wherein a DTV receiver is a digital communications 
receiver. 

Regarding claim 19, Cochran discloses a cable modem comprising the phase noise 
tracker of claim 7, (column 3, lines 58-60), wherein a DTV receiver is a digital communications 
receiver. 

8. Claims 9, 10, 22, 23, 27, and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cochran (U. S. Patent No. 6, 363, 124) in view of Wang (U. S. Patent No. 6, 
356, 598). 

Regarding claim 9," which inherits the limitations of claim 8, Cochran discloses a mixer 
(Fig. 2, block 44, column 4, lines 6-16) comprising an input and an output coupled to the signal 
input of the first rotator wherein the mixer transforms an incoming RF signal at its input into a 
complex signal at its output, the complex signal comprising an 1 component and a Q component 
(I and Q components are the two orthogonal components of a signal). VSB signals are a type of 
RF signal transmitted and received by a plurality of communication devices. However, Cochran 
does not disclose that a Hilbert filter produces the I component of the complex signal by delaying 
the 8-VSB signal and produces the Q component of the complex signal by approximating a 
Hilbert transform of the 8-VSB signal. 

However, Wang discloses an RF receiver comprising of a Hilbert filter producing the Q 
component of the complex signal by approximating a Hilbert transform of an 8-VSB signal and 
producing I component of the complex signal by delaying the incoming 8-VSB signal (Fig. 3, 
blocks 320 and 322, column 3, lies 60-67). Therefore it would have been obvious to one of 
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ordinary skill in the art at the time the invention was made to replace the mixer of Cochran with 
the Hilbert filter and delay of Wang to produce I and Q signal components of the VSB signal 
since the I and Q components of a VSB modulated signal are Hilbert transforms of each other. 
This would result in reduced complexity and circuitry by only having to implement a single filter 
and delay to obtain the I and Q signal components rather than implementing a plurality of 
multipliers and waveform circuits (as is the case with the mixers and oscillating circuits) to 
produce the signal components. 

Regarding claim 10, which inherits the limitations of claim 9, Cochran and Wang do not 
disclose the delay element introduces a delay of about 50 taps. However, Wang does disclose 
the delay matches the delay of processing performed by the Hilbert filter. Therefore, it would 
have been obvious to one skilled in the art at the time the invention was made that if the delay of 
the Hilbert filter were 50 taps then 50 taps would be the delay of the delay element. The delay 
would depend on the design of the Hilbert filter. Thus, claim 10 is deemed a design choice and 
does not constitute patentability. 

Regarding claims 22, 23, 27, and 32, Cochran discloses transforming an incoming signal 
into the input signal, wherein the input signal is a complex signal comprising an I (in-phase) 
component and a Q (quadrature) component (Fig. 2, block 44, column 4, lines 6-16). VSB 
signals are a type of RF signal transmitted and received by a plurality of communication devices! 
Cochran does not disclose producing the I component of the input signal by delaying the 
incoming (8-VSB) signal and producing the Q component of the incoming (8-VSB) signal by 
approximating a Hilbert transform of the incoming (8-VSB) signal. 
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However, Wang discloses an RF receiver comprising of a Hilbert filter producing the Q 
component of the complex signal by approximating a Hilbert transform of an 8-VSB signal and 
producing I component of the complex signal by delaying the incoming 8-VSB signal (Fig. 3, 
blocks 320 and 322, column 3, lies 60-67). Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the method of Cochran 
using the Hilbert filter and delay of Wang to produce I and Q signal components of the VSB 
signal since the I and Q components of a VSB modulated signal are Hilbert transforms of each 
other. This would result in reduced complexity and circuitry by only having to implement a 
single filter and delay to obtain the I and Q signal components rather than implementing a 
plurality of multipliers and waveform circuits (as is the case with the mixers and oscillating 
circuits) to produce the signal components. 

Allowable Subject Matter 

9. Claims 5, 6, 14, and 1 5 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 



1 0. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 
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Jiang et al. (U. S. Patent No. 6, 445, 752) discloses an apparatus for tracking phase noise 
including the use of a Hilbert transform. 

Hoshuyama (U. S. Patent No. 5, 627, 799) discloses an integrator comprising of a 

multiplier, adder, and delay. 

11. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Curtis B. Odom whose telephone number is 571-272-3046. The 
examiner can normally be reached on Monday- Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571-272-3056. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Curtis Odom 
September 22, 2004 
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